The content of total polyphenols, flavonoids and coumarins in the aerial parts of pineapple weed (Chamomilla suaveolens (Pursh) Rydb.), growing wild in Estonia, was determined chromato-spectrophotometrically, and individual polyphenols were quantified using HPLC-DAD-MS/MS. The total content of polyphenols was rather similar in flowers (9.1-11.5%) and in whole aerial parts (8.4-10.9%) of pineapple weed. The upper one-third (1/3) and upper two-thirds (2/3) of the aerial parts contained more flavonoids (0.15 -0.20%) than the flowers (0.12%). The content of coumarins showed no significant difference between the flowers and the upper 1/3 and 2/3 of the aerial parts. The main polyphenols in the flowers were dicaffeoylquinic acids (202-380 mkg/mL), chlorogenic acids (75-185 mkg/mL), and ferulic acid glycoside (61-124 mkg/mL). Also found were quercetin galactoside, apigenin acetylglucoside, malonylapigenin glucoside, as well as luteolin, quercetin and apigenin glycosides.
Over the last thirty years, the content of polyphenols was analyzed by authors from the U.S.S.R. [3] [4] [5] [6] [7] [8] [9] [10] . The flowers of pineapple weed and German chamomile contain 31 and 35 polyphenols, respectively; 19 were common to both species. They comprised 9 flavonoids, 8 phenol carboxylic acids, and 2 coumarins. Both chamomiles contain such main flavonoids as quercimeritrin, apigenin, luteolin, and gossipitrin [8] , and other polyphenols [8, 13] . Also cosmosin, 7-O--D-glycosides of luteolin and apigenin, isorhamnetin, quercetin, and kaempferol were mentioned as the flavonoids in pineapple weed [6, 8, 9] .
The flavonoids cynarosid and luteolin, and the coumarins umbelliferone and herniarin were isolated from the aerial parts of pineapple weed [5] . Herniarin, as the main coumarin of pineapple weed, was also detected [11, 13] . The highest cinarosid content was determined in pineapple weed during flower-bud development (1.25% for the foliage and 0.84% for the entire aerial parts); during flowering these values were 0.99 and 0.66%, respectively [10] . The content of total polyphenols in the leaves of pineapple weed was about twice as high as in the flowers (1.7% and 0.9%, respectively) [9] . The aim of this paper was to investigate the content of total polyphenols, flavonoids and coumarins, as well as individual phenolic compounds in aerial parts of pineapple weed samples gathered in Estonia.
The content of polyphenols (Table 1) in pineapple weed grown in northern Estonia (10.9 -11.5%) was somewhat higher than in the samples from southern Estonia (8.4 -9.1%). Considering the standard deviations of these results, we can say that the total content of polyphenols in the aerial parts of pineapple weed was practically the same in both samples. The total content of polyphenols was rather similar in flowers (9.1-11.5%) and in whole aerial parts (8.4-10.9%) of the pineapple weed from northern and southern Estonia. It is interesting to compare that in one investigation 1.9% of total polyphenols was determined in whole aerial parts and only 1.1% in the flowers of the pineapple weed of Estonian origin [9] . 1/3 and 2/3 of the aerial parts contained even more (0.15 -0.20%) flavonoids than the flowers (0.12%), yet the whole aerial parts were also rich in flavonoids (0.11 -0.14%).
The content of coumarins showed no significant difference between the inflorescences (0.46-0.49%) and the upper 1/3 and 2/3 of the aerial parts (0.41-0.46% and 0.38-0.43%, respectively) of pineapple weed. The fact that the whole aerial parts contain less coumarins (0.33-0.36%) than the other samples could probably be explained by their minimal concentration in the stems [9] .
Thus, considerable amounts of polyphenols, flavonoids and coumarins were detected not only in the flowers of pineapple weed, which was a official drug in the U.S.S.R. Pharmacopea [2] , but also in the other aerial parts. Also, no significant difference between the contents of detected polyphenols was found in the inflorescences and in the other aerial parts of pineapple weed. Since the importance of the flowers as regards the biomass, as well as the content of total polyphenols, flavonoids and coumarins is relatively small, it is reasonable (considering the mentioned constituents) to use the upper 2/3 range of the aerial parts of pineapple weed.
According to the U.S.S.R. Pharmacopea [2] , the inflorescences of pineapple weed are standardized by their content of essential oil. This is poorly soluble in water while flavonoids and many other polyphenols appear as glycosides in plants and, thus, have a better water solubility [18] . Hence using the herb of pineapple weed has a significant practical importance while making herbal teas. This is the main usage of pineapple weed because today it is mainly known in folk medicine [15] . Our previous works [19] on pineapple weed have shown that 0.16-0.30% of coumarins extract into herbal teas, depending on the time and method used. 
NE -Northern Estonia, SE -Southern Estonia
Investigating individual compounds in pineapple weed, 4,5-dicaffeoyl quinic acid (202-380 mkg/mL), chlorogenic acid (75-185 mkg/mL), and ferulic acid glycoside (61-124 mkg/mL) were found as the main polyphenols (Table 2) . Also, quercetin galactoside, apigenin acetylglucoside, and malonylapigenin glucoside, as well as luteolin, quercetin and apigenin glucosides, were found in pineapple weed flowers. The quantitative content of 11 phenols was rather similar both in the pineapple weed from northern and southern Estonia. It is necessary to continue this work using HPLC, analyzing the content of individual phenolic compounds in different parts of pineapple weed and also in German chamomile. 
Experimental

Determination of total polyphenols:
The plant material was extracted with 40% ethanol for 30 mins at 60ºC. Folin-Denise reagent and saturated sodium carbonate solution were added to the obtained extract. After 1 h, the optical density of the solutions was determined spectrophotometrically at 730 nm. The results were calculated according to the absorption coefficient at 730 nm (=123.5) of a 1% ethanol solution of chlorogenic acid [20] .
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Determination of total flavonoids: Plant material was extracted by boiling with 70% ethanol for 30 mins under a cooled reflux condenser. Sulfuric acid (10%) was added to the extract, which was boiled under the cooled reflux condenser for 30 mins to hydrolyze the glycosides. The ethanol was removed on a water bath and the extract filtered. The sediment on the filter paper was dissolved in 95% ethanol and warmed to 50ºC. The solution of aglycones was diluted and the optical density was detected spectrophotometrically at 370 nm. The results were calculated on the basis of the absorption coefficient of a 1% ethanol solution of quercetin 3-O-galactoside at 370 nm (=646) [20] . Only one batch from each sample of pineapple weed was analyzed; the standard deviation of the method used for analysis did not exceed 5.4% for total flavonoids (n=4). [19] .
Determination of total coumarins:
HPLC analysis:
For the identification and quantification of polyphenols, the LC-MS/MS analysis was performed in the negative ionization mode on an Agilent 1100 Series LC/MSD Trap-XCT equipped with an electrospray interface (ESI). The ion trap was connected to an Agilent 1100 Series HPLC instrument consisting of an autosampler, solvent membrane degasser, binary pump, column thermostat and UV-Vis diode array detector. The HPLC 2D ChemStation Software with a ChemStation Spectral SW module was used for both the process guidance and processing of the results. The chromatographic conditions used in the present study were described in our previous paper [21] .
The polyphenols were identified by comparison of their MS 2 daughter ion spectra either with the fragmentation patterns of the respective commercial standards or with literature data [22] . The polyphenols were quantified using chromatographic peak heights at wavelengths of 250 nm (quercetin and luteolin glycosides), 306 nm (ferulic acid glucoside), and 330 nm (apigenin glucoside, chlorogenic and dicaffeoylquinic acids). The commercial standards of chlorogenic acid, ferulic acid, quercetin glucoside and galactoside, luteolin and apigenin (all from Sigma-Aldrich, Steinheim, Germany) were used to build up the respective calibration curves.
